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years.Median WOMAC score was 32.40±20.9 (0-85). WOMAC
subscales scores were: pain 5.9±4.4, stiffness 2.9±0.8, and func-
tion 22.5±12.3. Older patients displayed a greater proportion of
synovitis (synovial hypertrophy p=0.02 and effusion p=0.001), in-
sertional entesopathy of the distal quadriceps tendon (p=0.005),
extensive and larger osteophyte formation (patellar p= 0.01, tibial
p= 0.03 and femoral condyle p =0.04). WOMAC pain subscale
correlated with higher weight and radiological damage, no corre-
lation was found with MUS variables. WOMAC-stiffness correlated
with a larger and greater proportion of femoral osteophytosis. Di-
minished function capability correlated with a greater femoral and
tibial osteophyte size.
Conclusions: MUS not only represents a useful diagnostic tool
assessing the bony changes of OA, but also is capable of demon-
strating synovitis (synovial effusion and proliferation) and mor-
phostructural joint changes in knee OA. Knee osteophytosis cor-
related with pain, stiffness and diminished functional capability
evaluated by WOMAC subscales.
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Purpose: The validity and characterization of any quantiﬁcation
system has to be done in order to understand its performance
and limitations. This work presents the results of validation efforts
done on a fully automated system aimed for the segmentation of
MRI images of the knee. The quantiﬁcation performance of the
computerized system as well as its segmentation characteristics
were evaluated on the publicly available OAI data sets
Methods: The DESS images from the three time points of 249
subjects from the OAI image data release X.D.1 were used for
the validation of an automated segmentation system of human
knees. The segmentation system consisted of a knee atlas, an
atlas based segmentation algorithm and an image processing and
management system (iPAS: Jose Tamez-Pena, Monterrey, Mex-
ico). iPAS was used to manually create an MRI DESS KNEE atlas
that included the femur, the tibia, the patella bones and their corre-
sponding cartilage tissue. Furthermore, the atlas included deﬁni-
tions of the medial and lateral weight bearing areas as well as the
trochlea. The atlas segmentation software was used to segment
all time points present in the data sets, and then all the segmenta-
tions were manually scored for segmentation accuracy and for OA
ﬁndings (Ostephytes, Fluid, Cartilage Lesions and Bone Lesions).
A total OA score was computed for each scored knee. The quan-
tiﬁcation performance was done using the variance estimations
from the longitudinal data and contrasted to the OA total score
Results: The analysis of the scored and segmented data sets
indicated that only one femur was not successfully segmented
(0.15%) and four tibias failed to be segmented (0.6%). On the
other hand, the atlas based algorithm failed to segment the patella
in 14.1% of the cases. Regarding the subjective evaluation of
the segmentation quality, the atlas based segmentation algorithm
was able to provide 91.5% good segmentations of femur cartilage,
93.9% good segmentations of the tibia cartilage, and provided
limited patella cartilage segmentations in 20.7% of the cases.
The quality of the segmentation was associated to the degree of
OA femoral ﬁndings (Spearman rho=0.28, p<0.001), but not to
the OA tibia ﬁndings (Spearman rho=0.07, p=0.22). Furthermore,
193 subjects’ segmentations with three time points were used to
characterize the long term longitudinal quantiﬁcation performance
of the knee cartilage at the weight bearing region. The average
weight bearing cartilage thickness was 1.97 mm with a RMS
CV pooled variability of 3.8%. The pooled variability was weakly
associated to the quality of the femur segmentation (Spearman
rho=0.186, p=0.01); and to the quality of the tibia segmentation
(Spearman rho=0.310, p<0.001).
Conclusions: The results of the segmentation characterization
effort of a fully automated system for the segmentation of the
OAI DESS data sets are very promising. Although the system
failed to segment the patella cartilage in 14% of the cases, only
0.6% of the images were not able to be used for the evaluation
of the weight bearing area of the knee. Therefore, the 99.4%
success rate combined with the 91.5% success rate for good
quality segmentations of the femur cartilage allows for a fast and
efﬁcient automated quantitative evaluation of cartilage tissue of the
OAI DESS images. Future work is required to evaluate the impact
of the fully automated system in the evaluation of longitudinal
changes.
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Purpose: Imaging cartilage to study the development of post-
traumatic osteoarthritis (PTOA) after articular fracture is difﬁcult,
due to complex post-fracture anatomy and the presence of peri-
articular metal ﬁxation. Previous work demonstrated that contrast-
enhanced multi-detector CT (MDCT) was more accurate than MRI
in assessing cartilage thickness in the intact ankle. The purpose
of this study was to assess the effectiveness of double-contrast
MDCT scans in measuring cartilage thickness in patients’ ankles
after high-energy articular fractures.
Methods: With IRB approval, 31 patients underwent a double-
contrast MDCT scan 4 months after a unilateral tibial plafond
fracture was operatively treated. Twenty-two patients had a second
scan at 24 months post-fracture. Experienced musculoskeletal
radiologists performed double-contrast (Hypaque, followed by air)
ankle arthrography, using a purpose-speciﬁc ankle distractor and
ﬂuoroscopy.
Boundaries of tibial subchondral and cartilage regions were man-
ually traced on CT images, using an interactive pen display. The
tracings yielded three-dimensional (3D) point clouds that were
wrapped with continuous 3D surfaces, one subchondral and one
cartilage. The distances between subchondral bone and cartilage
surfaces were computed, providing cartilage thickness maps for
each ankle at each time point, using purpose-written MATLAB
code. Cartilage thickness at 24 months was registered to that at
4 months by mutually aligning screws implanted at the time of
fracture ﬁxation, using Geomagic Studio software. Global and lo-
cal cartilage thickness assessments were then compared between
the same ankles at two post-injury time points.
Results: CT scans of ankles in 11 patients were un-interpretable
for cartilage measurement. In 6, contrast was clearly injected into
the joint cavity but did not disperse through the joint. The images
demonstrated uniform grey tissue suggestive of arthroﬁbrosis.
Two of these ankles had similar ﬁndings at 24 months post-injury.
In 4 ankles this process had resolved and the cartilage was
successfully imaged at 24 months post-injury (Figure 1).
The other 5 un-interpretable scans had the following problems:
hardware artifact distorting the images (n=2), failed arthrogram
(n=2), lack of identiﬁable cartilage surface (n=1).
This yielded a total of 11 patients with CT scans at 4 and 24
months for whom cartilage thicknesses could be measured. As ex-
